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Objectives

» Develop ahistorical trend of spatial and temporal distribution of fires, burned areas,
and emissions of trace gases and particulate in North America s temperate and boreal
ecosystems. 1985-2000

» Develop a prototype system for monitoring fires and burned areas as well as
guantifying smoke emissions in North America



Major Responsibilities

* NOAA/NESDIS: Acquisition of historical 1-km AVHRR data (level 1b)

» UC/Berkeley: Processing of historical AVHRR data and implementation of the
CCRS Fire/M 3 system

* CCRS: Algorithm development and modification, and development of a near
real-time fire monitoring system

 Forest Service/FSL: Validation of locations of active fires and burned areas,
development of emissions inventory model, and project coordination



NOAA/NESDIS.

Acquisition of historical 1-km
AVHRR data (level 1b)



Acquisition of 1-km AVHRR data

o Source: NOAA Satellite Active Archive (SAA)

e Datasets:
— HRPT: direct-readout (50-60 M B/scene)

— LHRR (LAC): recorded onboard satellite (20-30 MB/scene)
* level-1b datafiles

* Only afternoon scenes for massive processing
— morning and nighttime scenes for case studies only

o Datastored on 35GB DLT tapes (2 months/tape)
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Figure 1.1-1. Owerall HRPT coverage for the Northern Hemisphere.

(from NOAA Polar Orbiter Data Users Guide)
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Data coverage from HRPT and LAC:
no data in the HRPT data record from California before August 1998 (Monterey)

March 21, 1990 March 21-24, 1990



Current AVHRR data availability at SAA

e 1995-current: Robotic TapeLibrary (“Big Bird”)

o April-December 1994: not available
— (+ NOAA-11 AVHRR failed in September 1994)

o 10/21/88- 3/31/94: Big Bird, DLT tapes
e 5/1/85-10/20/88: not available

 missing dataare at NOAA National Climatic Data
Center (NCDC)

— data on 3480 tape cartridges (~3 scenes/tape)
— negotiations under way on getting the data



Data collecti on
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Milestones

Currently: March 1994 - December 1999 on tapes
— 1999 data transferred to Berkeley

End of 2000: obtain 1993 data
— transfer 1993, 1995-1998 datato Berkeley

Mid-2001: obtain 1989-1992 data
— transfer 1989-1992 datato Berkeley

End of 2001: obtain 1985-88 and 1994 data
— transfer 1985-88 and 1994 data to Berkeley



UC/Berkeley:

Processing of historical AVHRR data

|mplementation of the CCRS Fire/M3
system



Overview

o Study objectives
e The modular approach
e Emissions Modeling in GIS




Modular System
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Fire History

e CDF fire polygons



Vegetation Data

 The GAP vegetation
layer
— Statewide coverage

— Less complex than
other vegetation |

ers



Multiple User Interfaces
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Preliminary Output

o QOutput in the form of relational database
tables

e Summarization by individual fire, fuel




Web output tables
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dBA SE output tables

= defaults2.dbf 2=
S ompGrerit | Sotrit | Seirry_pw i Ot | Surr_cotot | Sti_pmESty |
Canopy branchwood 181 159 6536 1554 9734 1355636 | [
Canopy foliage 181 532.1013 6275 4695 536.3978
Duff 181 325849549 341611335 27587 9303
Herbs 181 277 1631 2755.1539 235 9625
Litter 181 334 4936 1853 6332 234 5033
Regen 181 30,7011 295 9603 24 7265
Shrubs 181 1634 9955 16735 6705 1430 5304
Waod 0-1 inch 181 2197353 1237 9966 1568943
waod 1-3 inch 181 15830554 1454 2453 155 5702
Wood S+ inches 181 S060.04393 46200 6108 4231 8235

2.1400 1.5200 21.0725
1.4200 1.2100 14.1:300
3.84850 3.3100 34 6450
3.84850 3.3100 34 6450
59,6500 S0.6100 274 BE00
59,6500 S0.6100 274 BE00
59,6500 S0.6100 274 BE00
40.5050 343650 3925000
59,6500 S0.6100 274 BE00
07100 0.6050 0650
07100 0.6050 0650
07800 0.6700 8500

1.4200 1.2100 14.1300
FA 2200 2 ARAN 724 GTEN




CCRS:

Algorithm development and modification

Development of anear real-time fire
monitoring system



CCRS Tasks

Algorithm development, validation and
modification.

Near real-time fire monitoring
Mapping burned area in Canada
Validation of fire products in Canada.
Fire emission estimation in Canada



CCRS Fire Detection Alaorithm
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Preliminary inter-comparison of fire detection algorithms




Prototype of near real-time
fire monitoring system

=
=
=

=






Fire Hot Spots Detected across Canada Using AVHRR
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Burned area mapping with hot spot Only

Hotspot detection underestimates burned area




Figure

1

NOAA-AVHRR Raw Data
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Burned area mapping by combining
hotspots and change detection (HANDYS)
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Validation against conventional
aerial mapping of burned area




Validation against advanced sensors (currently VGT ™, future MODI S)




Validation of burnt area mapping against
VGT and Landsat TM imager

Burned area el
mapping of
wildland fires
using SPOT VGT
and Landsat 5
TM imagery

.
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mapping for the 1998
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Technical Challenges

* Reduction and elimination of false fire
alarms due to bright and hot scenes

e Trade-off between commission and
omission erors

» Changes in sensor characteristics and
observation configuration (NOAA 7, 9,
11, 14, 15)

e Variable pixel size
 Limited ground-truth information



Forest Service/FSL:

Validation of locations of active fires and
burned areas

Development of emissions inventory model

Project coordination
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Schedule for "Fires and Emissions in North America: Past, Present and Future"

Year 1 | Year 2 | Year 3
Historical AVHRR data acquisition 1993 - 1999 | 1985 - 1992 |
(NOAA/NESDIS)
Historical AVHRR data processing 1994-1999 | 1989-1993 | 1985-1992
(UC/Berkeley)
Fire algorithm development NOAA-14 and -11 | NOAA-9 and -7

(CCRS and U. of Maryland)

Algorithm validation
(FS Fire Sciences Laboratory)

Emission inventory model
(FS Fire Sciences Laboratory)

Prototype fire monitoring system
(Al

Compare CCRS, IGBP and MODIS algorithms

1994-1999,2000 |  1989-1993,2001 | 1985-1988, 2002 |
Selectdatalayers | Model development | Integrate into FIRE/M3 system |
2000 fire season | 2001 fire season | 2002 fire season |




